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(57)Abstract: 

PURPOSE: To provide a compact laminated dielectric filter with 
small occupancy area at the time of packaging. 
CONSTITUTION: Resonators 24, 23 are formed on a dielectric 
layer 117. Resonators 22, 21 are formed on a dielectric layer 1 1 so 
that the resonator 22 is superposed on the resonator 23 and the 
resonator 21 on the resonator 24. Shield electrodes 91 are formed 
on the right half of dielectric layer 1 5 laminated between a 
dielectric layer 1 1 7 and a dielectric layer 1 1 . 
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l 4 8d«*Jx-eixJBj*SJx, ritk^as-ftfc*^ 
3^2 1—2 4 i:T— ^i:<D|^^^:tt^ixf^D$tb6r. 
b\zteZ> 0 Hot, 1*1 1 Otc^l-^^i^flilHl^cD^m^ 
2 1-2 4 £*(ilfi£»L?c£ #tf>8?«2gffi 
211, 221, 231, 2 4 1 m£>£>WJ(]£;Jx 

m&2>m^\<^xmw-tz>o ^mmm\^^xh, mi 
<Dmmm\c&^xi&m^tzyy->i/~.h$:m\<\ &< 
h&mfc^—x h t irxmGiZTjkvtzmfc''*?—^ 
&**i?nwm\^s &^x\ >^ s en 

tzMi, 9 0 O'CT-j&ricbfCo 

[0 0 6 1 ] ±f£<£>J; 5tc«^JLfc«JBS»«#7-fyu 
^c£>;fc{£(D±®, A*^SP6 1, ^$8^815 6 2 £Rfc 
< {HIS. :fc£t/A;WT-£fl6 l . ffi>WT-gB6 2£|&< 

u ^oA»fflt«4 i, tii^fflm^4 2 ic^B'N-m^; 
W^SiKi-sffiaffi&A^WT-ffle i. W*«^ffl6 2 

rtl:A^5K ffi;«^5 2 £ LTJWJU WJU 

[0 0 6 2] ±E«*fl>«»ffl»«ff7-f /U^«C*5V^ 
T. J^gflT — *®£8 1 , 8 2 <7)*gw3 &3. 4mm, 
l*j£flX — ;*^{£8 1 , 82^)1^ 13 £f 1 . 2mm, F*9 

%T-*mms i ^ 2 i , 2 2£<a2tr*jra& 



(7) «¥5-2 8 3 9 0 6 

^^tt^nO. 3 2 mm 2 , ftg&T — 8 2 <!: £^ 

li-?2 4, 2 3 £^#fa©fB£**b^*L0. 3 2mm 
2 , KW£9 1 fi0^E(KU^g$ 1 6 £1. 0 mm, 

^^'1119 1^^2 4, 2 3 ctO^f^]®^^ 
^•iX^tbO. 16mm 2 £ U fltllS 1 ^flS^i £ 

0 0MH z £1"* 1^**16*^:5 £ ll £3. 5mm 
tirihtf£<. m 1 (75^0iJtCjo^-Cii4 mmT*^ofc 
<D(CJt^T0. 5mmI</j:ort^, ^ttilM^ 

/0 «#:7-f A-^gflWftS 15 ^II CD^*S^J^4. 8m 
mtfoofc<7)l-Jt^t4. 3mm^i<^of: 0 #:*o, 

#Ct24. 3 m rn X 4 . 8 mm X 4 . 4mmt*^ofc 0 £ 

[0 0 6 3] ft*5, ^JSW-^T. »A«^il3. 
[0 0 6 4] ^CtC, ^n^^^3cD^^J^f^B^-r^>o 

in i 4 fi^j&s0ij(Dis^;jg^iEi, [u 1 5 \x*n&m<n3i 
m&<Dfflj&&7jkir¥ffim, mi 6, hi i tttth^tim 

1 5<7)X-X^, Y-Yj»^rffiH'C*>6o 

[0 0 6 5] *H*«fc*3^"0;i, ^^T- 25, 26 

^ii^JD^tt, 6 ^<D-7 ^ /^»^^^or^a ( wi 2 
6 0 i8t#H 1 6±JJir±— «J&ST— -^««7 0ic«tt 

it? $ix**tg*^ 25^ -«gi6sr-^«« 7 o 

^> 0 1 7±Ritt— «»36*T"-^«fi7 Olcjg 

Sixtt»3ft«*«*^2 6tf>ffl»SS£ttfSli-5««3 6^ 
8S:*tbixTV^* 0 »il4l(7)W7-^ii8 2 

*r±#«* j F2 6<omi&i&m\zi>nti:z>£o^Mf&£tLX 
it^si 5±(o->~yuKaffi9 it), mmwrn 

[0 0 6 6] *:3l^it-*3V>Tfi, A^fflmi^4 1 k& 

i i:opfl^tt»«*ffl:i i ia*> i±i^fflm^4 

2 ^ 24 k <Dffl\cm$®m& 1 1 2 &*iH?tl 

Mf&Zth. ^1^2 1, 22, 25, 26, 23, 2 
4<DM»*S*tt«3 1, 32, 35. 36. 33, 34 
2:^>Rniw«a»flK9tt 1 2 1, 122, 1 25, 126, 
1 2 3, 1 2 4^^^n^3c$ixTV^ e 
50 [0 0 6 7] ^fig^T-2 1 t^^T-^m^S 
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13 

xte£xfis-ji>vmmt(nr$\aii&m®&i 4 1 , 14 
-xmm8 iioj:i>*v— /uKi(i9 a ^foiic^m^ 

1149, 14 10 ^^ix^^^tL, 2 6 

i:y-/i/KHi9 l^oJ:t/^^T-^mffi8 2 t<om\^ 
ii^m^Sl 4 11, 14 1 2^^^^^^^. & 
^^2 3£v— A- KIM 9 1 joiit^P^^T — ^mt^8 

2 <b<Dr«it-n#m^ft 145, 146 r-t^ttm^^ 

*U ^ii^ 2 4 t Klli 9 1 J;^^^/-^ 

mm 82k Offl^tt»«^ft 1 4 7, 1 4 8 &%:tl?tb 

[0 0 6 8] ^eur, rix^^i^m^ft i 21-12 
4 , 141-1412 aqsFtti-s r 1 <£ t) , temm* 
2 1 ^*j6*^2 2\±-(>'y?? 1 3 1 iaot, 

*S*^2 2 t*«*^2 5 11^^^^ 13 4C 
J;oT, ^filR^-2 5 ^^M^-7-2 6li>f 
13 S^cfcoT, ^^2 6^*^2 3}^^ 
^y^n 6CJ;ot, *S3R^-2 3 ^MirF-2 4 

tt^f ^ypffx 1 3 3^j:o-c-t*L-fftt«t^snrv^ 

6 0 4*3, ftfi* : F-2liftlg»^2 4, *«* J J L 2 2 

^^^^2 3(i ; etLb(7)nH^ : >'-/v-Km®9 i^rs 

[0 0 6 9] 0 18 left, ±W.<D£0\Z\sTfflf&£tltl 

«lHl&0»®gft2 5 1 , 2 6 1i3j:^^^^ 
2 5 2, 2 6 2tt*B*^2 5, 2 6^tl^«S 

[0 0 7 0] #clc, *3lffiM^fflil5a*Sfr7-f yi^^<o 

K3t^^ov>ri^^-r6o **iSM»-*5ir^t, mi 

-^h^i^"^hitT, ID 1 4 \Z.tf X^fzMW'*? 

— > is— b&mtaxmi 4<DffltiktteZ)£ 0 l^ffl. 
«bfc«, 9 0 0 < CT*j^fiScLfc e 
[0 0 7 1 ] ±ffi^J: 9(«t«il»7^u 
AM«6h tti*«iliF»6 2 £rl&< 
OfltS, ioJ:^A^^T-g|56 1 , UJ;W^I35 6 2 £KKT 

£<btc, T— ^mt^7 O^bm^fftlcffeft 
U ^oAMli4 1, tH*fflttfli4 2^#gUtclB« 
WJ^jRi-SiRfflffi^A^ia^ffle 1, m/j»-T-«6 2 
rtKl, AjfcW^S 1 , ttJ^fi»-?-5 2 £ UTEPJMU BUM 

[0072] ±mmf&(offimmffimw7 4^?izis\,^ 

ilMl4, 117, 15, 116, 16, 13 
<7)$&w4 £6. 8 mm, is— >V 9 1 <DfcMcO%% w> 

5 ^5mm,M7-^ii8 1, 8 2 <7}ikiw3 5:5. 



(8) #W5-2 8 3 9 0 6 

4 mm, ^H^2 5, 2 6<7)^£ It £4 mm, $Iw 
i £0. 8 mm, ^lg^^-2 5 2 2 £CD|HIK 
*3 < tl/*«*-=F2 6 i: #16**2 3 ir^P^Risi 
2mm, fUJl 3 5 , 3 6 CDfcgw2 £ 0. 8mm, Mm 3 

5 £mii3 2 ir(DRi1l^ioJ:U ! m@3 6 <br®ffi3 3 £<7>|8J 
Ms2 *rl. 2mm, ^7-^118 1^^2 

5 t (Dttfamffi* 0 . 3 2 mm 2 , W7^1i8 2 
£&ti**2 6 k<Dttfaf&ffi&0. 3 2mm 2 , tV 
Kli9U«iig 2 5, 2 6 ^Stfaffi^Sr*:^ 

/o mo. i6mm 2 ti,, mnm2commmtmm\^m 

J5fcLfc®£\ ftl&Mikte*. 8mmX6. 8mmX2. 
4mm-efcoT, WflttRtt 1 7 0 0 MH z , fflr«(B 
(17. 5MHz, l¥A«5fe«4. 2dB£AT-efcofc Q 

^'^JUttftA^ 2 0 0MHzjtiV^$^,£-e<Z)2$ 
glH7 0 d B-e&>ofc 0 
[0 0 7 3] 2klc*:*W^Sl4^^ftOTJc:oi^rRM-r 
6 0 *MM&\^te*< s Xte, HI 1 9 tc^i^J: ? ^2<D 

mMffl\z.&\,^x me mm) > «iT-2K 2 4 com 

1&i&M\zttfairZ>is— ;i/Kll9 ioMI^ »l«#Ji 
#16**2 1 , 2 4<^M»ci8iR!ltci^Pffl 10 0 SrR*t* 

>-t^£K>, imm+2 1 timm+2 4 k(D?$\^&m 

«^4i:5o ; tw»a«iS:BtSi4 0 0 i:t5 e 

[0 0 7 4] 12 Of*, ±m<D£ 5l-«J*bfc««S!W 

^ffl4 0 0l:J:oTJjS^tl5i 5 ^2 1 

50 [0 0 7 5] *S«||«^*5V^"C, V-/I/KW9 1 f^^ 
fjigwe ^0. 6mm, § £ 1 7 7^0. 5mm(7)^P^l 
OOfc, ftS*f 21, 24f«1«Iif 21, 24C 
m46J: 5^bTR»t, te*4»2<Ojaii«i:|SHIKO«rt. 
t U7C<b^^>, ra»tlil 9 0 0MHz, ^«c#S(i 

6 0MHz, jfAta^H3. 3dB^TT'feo/c 0 * 
7C, ®^t°-^(D/iig«:« 1 8 3 0MHzM 9 6 5M 

^0 [0 0 7 6] *^6^<^» 5 ^^^JtCOV^-r^ 

ta D #*jffit«i-*5i>-m, i^2 2^i-j:9^. mi 

^2 1, 2 4 ^MttS(W]^^|6ii-6 1 
5^^tBi-6^P^5i o o «tR0-tv^$ 9 :ti(:J:o 
r, (3 2 3©*«DilHlS8^i-«t pic, ftSW2i, 2 
4Pni^g^^H4 o otcj:or^^n^o ^(7)^^:, 

^li^lt-^v>Tll, HI 2 4tc^1"J: m3O^J£0tJ 
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1,24 o^mn^m^n^-r^u^mnwm i 5 tm 

5<7>«Hffi®&l^-rJ:5^ MW*i^2K 2 4 
lit), «*W4^ff*L5«RH*7^yu^3ft«fll**lx 
[0077] *|gw<o|g7wiit6eiH-ov>rfftW 

■TSo **Jfc«fc*5^"CM\ ID 2 6ic^-TJ: SI 3 
Ojt*«^*5»*6V— ;wKti9 1 (ID14#RS) (D& 

or, H2 7<7)^{ffi(HlS§lc^i-J:9(c, MWft***^ 
2 2, 2 3Pfl^»«**4 0 0\c£oXm&£frZ>o % 

[0 0 7 8] 2|s:|6W^®8^^16WI-ov^riftW 

[0079] 128 n*:|ijBECT^«^;®roia-e*> t) , B 
[0080] m2 sKT^-fk 5t-, «tei-stts^iSfiu]w 

*S* : ?-2 4 0— »|C»ftj*:Ji 1 1 7 £fcfeA/t?fift*fcti 
;fcffl«ffi4 2£, RttttJI 1 4±fc»rici"S. COttUfc 
fflilffi4 2 12, Rt#Bl 4©*flll£|Ria*o-Cfl9;frWE 

[0081] .»ei-6t-*«b 7 o k:-*swiw««w 
i«i-6*«* j F-2 4 i 4±fca«$n6Re 

Ml 1 7±^*««c»*i--B. Sbfc, -*»aft««E 
*«*^ 2 4 0Wtt«*»bW^IHI««*tT#fi* ; ?-2 

[0 0 8 2] SlBi"5T — ^«ffi7 0*C*«tt^»a!* 

tL-5'>-^Kmei9 i&R*ttJf 1 1 7±Mffl«$Ha 

2 2 fcRSttli 1 5 ±<^acfl»C; ftSSf^ 2 4^ ttffli* 

&mm* 2 2 ic*tfai-a«;fii 3 2 &t?imftJi 1 5 

[0083] ^fs-rar-^mti7 0 IC— «gfflS^S^6«J 

jc«tt*nr i/4«fta!^ h y 

«i--6^fi* : T-2 1 fc, SittfrJB 1 5i(:ffii^ti^»i 

1 1 6 JKO*«lC, ^lg^T-2 2 <tteTO^«3 



(9) ^W5-2 8 3 9 0 6 

" it^ttJfilW^lPl^KStl-UXRJt^o £<bl^ — 4SW 

2 1 3 1 srgiflei 1 1 e Jiicistf 

[0084] A^flsw^^fi*- 1 ?- 2 1 <o— mzmmftm 

1 6 £«A/T?ffift*A;*Jffl««4 1 S:»«i*H 1 1 6_b 

i temmwm 1 6 ^{rwic^j^o-t. «*i^j6tt tr 
tEZ&z-x, m*fflKai4 2«:H9iEicffiffi$^6r ^ 

Ciot, A^fflm^4 l*3j:t/tti^ffl«<14 2<Dg££B 

[0 0 8 5] MS<«I 1 6 ±tC, 3egH£T-*«ffi 7 0 

17, 15, 116, 16, 1 3£— ftl-tftSLTSfS 
#5 0 0S:««t5c 

[0 0 8 6] [129 l^i" J: 9 ffiJf f£ 5 0 0 <D± 
20 E. A**H»6 1, tti*«m»6 2*»<«]ffi. *5i 
O'AM^SBl, ffl;fcM^«6 2£|*<TEfc7-;* 
tB7 0»*t4. £ »5 0 0(7)-i)Si6 0 

O^A^3S^-SP6 lrt*5<tt^Tte^A^^^6 lrt 
ic, T— *®J£7 0 t««5CW»c|6»4*L, ^oA^fflt 

#4 i fc««w*c«ttft*tsA/3«iF5 1 zjtm-r&o 
-&izmm\z % msfos o o c^iwi ir-mumr e o o^iu^^t- 

^56 2^*5«tT>*T®^tH^^SP6 2^tC, T-^m^ 
7 O^OA^J^S 1 i:««W^*ft»S*t, ^offl^J 

mmrn* 2 ^««»id««s*usui*fiH : ? : 5 2 4r»«-r 

[0 0 8 7] *^J£0Hfc::fc5^T 21,2 

2, 2 4^^n^^^^MJ<t^fiui^av>^^^ga® 

LTV^^b, *li^2h 2 2, 2 4BBW:-t*t^ix 
/fy^^y^ni, i 3 7lcJ;oT^^ti, 3^ 

jo, #fi*^-2 l ^*S* J ? 1 2 4 4r<D|»»-ttr-^«a 
£ KSaffi $ ttfc KM 9 1 #R ft h ixT v > 

Ti^ftv\, 

^0 [0 0 8 8] HI 3 0\Z±m<D£0\C\^Xffi!&£tltzffim 

[0089] m^. &nMm<offim%LffiMfc7'('i'?<o 

-^h«r»#^-^hitt, (12 8^/7^ Ufc^#^<^ 

ft^y — h^m^Tia2 8tO^|iti:ft5 J: plcfiS 
^LAc^, 9 0 O'CT-J&f&LfCo 
50 [0 0 9 0] ±ia<0«t 9 Ufc®^^Mia#7 W /»- 
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®, :fc£t/A;W-7--g|$6 1 , ttl#»?-«6 2&m<Tffi 

Sjffii-*«««*A;fr3E^»6 1, miasmas 6 21^ 

fc, A*«B^F5 1 , ttWJ«*5 2 LTfWMU Wit 
[0 0 9 1 ] JbfE«j*^8r«SR»(*7 >r /w* Icisi^ 

£-5&tif^2 1 , 2 2. 2 4<7)*Mwi £ 0 . 8 m 
m, ^il^^- 2 1 *5<fctf2 4(7) ;frffl!|®7^ b <?)SKI w7 £ 

mm. «^2 1, 2 2, 2 4CDft£li £ 4 m 
m, m$!3 1 , 3 2, 3 4(7)iw2 £0. 8mm. ^£ 
12^0. 5mm, ^tg^T-2 1, 2 2, .2 4£«**lk 
^^n-ett^l*li-6«ffi3 1 > 3 2, 3 4t<D?mks2 

&o. 3 mm, A^mmm4 i t^mm^2 i tconm 

®S£0. 8 8 mm 2 , MSi4 2 i:*^ 2 3 
t<Dttfi\m%M&0. 8 8mm 2 , »H4, 1 1 
7, 15, 116, 16, 1 SCQm-Z&ZtL^ftO. 9 
mm, 0. 2mm, 1. 1mm, 1. 1mm, 0. 2m 
m, 0. 9 mm, RSfWI 1 4 ; 117, 15, 11 
6, 16, 13COiJiSw4 £4. 8mm, */-/PKil9 

1 (DMwb 3 mm 

X4. 8mmX4. 4mmtfc^ ^^M(il9 0 
0MHz, WSli6 5MHz, »Ai^(i2. 5dB 

[0 0 9 2] ^^or>Ml9^^^£fi^l|^c•ov^r^ 
[0 0 9 3] in 3 in, *^i6ei|co«ASBBia-efc5o 
f-f^^r, stAfrJii i 6±tcfi^M^2 2^ s em 

^2 1, 2 2, 2 3, 2 4 Sr-ttbb^BB»iS i: ^ 
^rHV>it^tCgagUTV>6^b. £^1^2 1 , 22, 

2 3, 2 4iim*^n^ft^>^:?^* 1 3 1 , 13 
2, i3 3l:J:ot8^S^ 4 8^^-^'^ 

v-/wKt«9 xtmttbfrT^zfrh, ^mm^2 1 

[0 0 9 4] HI 3 2\Zte±&<D£ l\Z^Xffij$.tSHfrffi 

m mwmfc v w ^ * ^wara z ^ u -c ^ 6 . 

[0 0 9 5] ^8, fg9^3lifiWlCj:orlftWU^^ 

J:9tc, i/-/uKli9 1^« : f2L 2 4Rfl<0— 
BI«»JBi 5SrBffi"f SBHPffll 0 0 4rK^5 
r kKX^X^ #«*?-2 l. 2 4ffli>&&£ltZ^k 



10) ffl?5-2 8 3 9 0 6 

[0 0 9 6] £Jl±^16WI-i3V^rii, Ata^is 

[0 0 9 7] 

[0 0 9 8] ^LT, »l<3D*ffi* : ?-tS2<Z?*ii3R^ 

tjg2<D#siR- : Pfcds. ~ nhz&^tsftzm scoter 

[0 0 9 9] Ztl>h<D~kte. I4^ii^^5^) 
[0 10 0] Il^fii^^S2^fi*^ 

t (7) p^v— A- K*Kfc M P §P £i£ 5 n £ «fc 9 , r. 
n^^Si*5J:tJ t »2<o*fi*^-^S3<D*|gSI J F-^a5 

BBo«^«rll« l <0#fi*^ £ IB 2 <D*fiSf 

20 Ms m^ife&cDt^^&z&m^kh. 

[oioi] ftfc, «i^^«*^*5J:0 ? *2^*S* 

[0102] rcD^as®^^ i (D&nm^km2<Dj£M 

m*&ffim£ti2>JffakW<fti:ffikl,, r<DiSJ:«9-o 
ffi^«^fi^iSlc*^ffiffii-SAW*^^AW*ffl« 
#a*^7^/^i:ftofc»^ 

(om^mmxtbZo 

[Hi 2] ^m<om i (ommewmmmmm^ ^ 
[hi 3] *»wo«i^»it«ii©ajia!««i*7-f/^ 

O ^ESffl(0«^ ^ TF-r^iii HI -C *> 6 e 
[H14] Hl3C7)X-X^lgT®HlT^6o 
40 [HI 5] m3\C^Ltc7^sl'?<D^m\B}?&mX&>Z> 0 

[hi e] *ftm<of5 2<Dnmw<Dmmmm9.»7 4'i'* 

[hi 7] ^m<om2<D^mm<ommwmm^y -( 
<n^mu<offlf&%^ir¥mmx$>z><> 

[HI 8] HI7cox-X^rrrSiHIT^5o 

[HI 9] Hl7(7)Y-Y^irrffiiH|-e^'5o 

[Hll 0] HJ7ic^L/c^^vi-^o^fiDilEl3gHl"e*?5o 

[Hll l] vffl^ftlR^SrlB'Hi-SfcA^BI 

50 [hi i 2 ] hi i 1 05ia»<7)*fifiiH]Bia-eife6 o 
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(11). 



4#^^5 - 2 8 3 9 0 6 



19 ' 

imi 3] mi 2(D^mmmm\^m>^^m^3 

2 3<OA >K'—y>'X<D})T?f>XbM%&t<Dm& 

[mi 5] *»w<o*3<oiiiifiw^*)Ba!»«<*7-<^ 

[016] 01 5cox-X^rr®ill|-e^^>o 
[IDl 7] (HI 5^Y-Yj»WrffiHt?*>S« 

[sis] mi 5 ^Tfi^tL'? j <ommMv&mx&> 

[019] *^SW^*4<oHS6WoflSHS!R*fr>'>f ^ 
* & K W 5 it £> <o 0 X h 6 o 

[02 0] *«Wo*4C>IIJS«©SIJBa!»«ff7^yw 
[02 1] ^^(Dg 4 ^)iiW^iiMSl*7 ^ yi/ 

[022] ^m<Dm5<Dmmm<ommMmn^y^^ 
[023] w^^i 5 o^n^©aiiiW7 ^ 
[024] ^w<Dm6<vmmm<Dmmmmmfc7j^ 
[025] *&m<Dn e ^*«««>a«a!««*7 << ^ 

[02 6] *36^<7)a5 7(D|lllfeWwffl)iSRa»7^/u 



20 



10 



20 




[03] 



FIG.3 



[027] ^m<om7<DMmm<Dmmmmm^y^^ 
?<nmmm&mx&>z>o 

[028] ^m(oms(ommm(ommmmm^y 

[029] ^mm<oms<Dmmm<omm^MW'y>(^ 

[030] *&w<Dm8<Dnifcm<Dmmmmmfc7 

[031] *&m<om9 <Dmmm<offim%Lffim,fcy a ^ 

[032] i£^m<D%9<D'mffi>m<omm%t : mn,fc7 
$<nm%m&mx&>*>« 

[033] msisxx^m9<ommm<Dmmmmm^y^ 
[034] * y^^mmvtcmmmmmwy^^^<^ 
[035] *mm%b*mmvtc'&%:<Dmmmffim>ft7 

J f U ^ CD «5 fiffi iHl 0 -c&> 6 o 

[03 6] «Wb^»lBLfe**©«iail*#7 

[037] ^mm^h^mi^^ti^^mmmmm^y 

[W*©KW] 

2 1, 2 2, 2 3, 2 4 • 

13—15, 116, 117 —KStftcJB 

4 i - A;bffl«8i 
4 2-tu^ffl«:ffi 

9 1 ■»->— KW1 

[08] 

FIG. 8 
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(12) 



4#g^i^5 — 2 8 3 9 0 6 




ims] 
FIG.5 

... 132 03 112 52 
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FIG.7 
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(13) ArM^S- 2 8 3 9 0 6 



(IU1 0] 

FIG.10 




im i i ] 
FIG.11 
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FIG.12 



[ID 1 3] 

FIG. 13 
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